The Migratory Bird Sanctuaries of the North Shore of the Gulf of St. Lawrence not only contribute to seabird conservation by protecting important breeding grounds, but through the quinquennial censuses they serve as monitoring areas to detect changes in the distribution and population levels of 15 species of seabirds (scientific names given in Table 1 ), which in turn orient future research and management.
Since the creation of the sanctuaries on the North Shore in 1925, seabirds breeding in these sanctuaries have been censused approximately every five years. The results of previous surveys have been consistently published (Lewis 1925 (Lewis , 1931 (Lewis , 1937 (Lewis , 1942 Hewitt 1950; Tener 1951; Lemieux 1956; Moisan 1962; Moisan and Fyfe 1967; Nettleship and Lock 1973; Chapdelaine 1980 Chapdelaine , 1995 Brousseau 1984, 1991; Rail and Chapdelaine 2004) . Thus the sixteenth census, conducted in 2005, perpetuated an 80 year-old tradition that constitutes, over time, an invaluable database for the management and conservation of seabird populations in Québec. For some species, a very significant proportion of their total breeding population in the province is found in North Shore Migratory Bird Sanctuaries. Furthermore, many species are represented well enough in these sanctuaries to assume that the observed population trends reflect the demographic changes for the entire North Shore. These censuses of seabird colonies are of even greater importance as for most of our seabirds they are the only means to effectively monitor population trends, because most seabird species are not currently covered by other existing monitoring programs. Ultimately, the integrity of the whole sea bird community in the sanctuaries can also be used as a sentinel to track environmental changes and to evaluate the health of the Gulf of St. Lawrence marine ecosystem.
The goals of this article are to update population estimates and trends for seabirds breeding in the ten Migratory Bird Sanctuaries of the North Shore of the Gulf of St. Lawrence, to evaluate the situation of each species, and to identify priority issues for their conservation.
Methods
We used basically the same survey techniques as in 1998-1999 (see Rail and Chapdelaine 2004 ). The methodology, described in detail for each species and site in Rail and Chapdelaine (2002) , is summarized below for each family of birds.
ANATIDS -On Corossol Island, the average nest density (nests/ha) as calculated from six 60 m × 60 m (0.36 ha) quadrats, was extrapolated to the entire area PHALACROCORACIDS -Great and Double-crested Cormorant nests were systematically either from the ground, from a lookout point, or from a boat.
LARIDS -On Corossol Island, we counted the number of nests (Np) and the number of adults (Ni) in subcolonies, then we estimated the number of pairs in sectors where we counted only the number of adults present by using the factor k (k = Np/Ni). In these sectors we applied the observed species ratio (Great Black-backed / Herring Gulls) to the calculated number of nests. All gull nests were counted systematically at the Betchouane Sanctuary, and attributed to Herring and Great Black-backed Gulls afterwards according to the observed proportions of adults of both species. A combination of nest counts, adult counts and species ratios was used elsewhere for gulls and terns, except that results have been combined for Arctic and Common Terns in Table 1 . For the Black-legged Kittiwake, we counted apparently occupied nests.
ALCIDS -Adult bird counts were used to estimate Black Guillemot populations in all sanctuaries. When colonies of Common Murres, Razorbills and Atlantic Puffins could be visited with minimal disturbance, we systematically counted the eggs and apparently active burrows. For puffins, we occasionally used the Peep-A-Roo burrow probe (described in the Hydrobatids survey method) to determine the real occupancy rate of apparently active burrows. At many colonies, for example, burrows that were inaccessible in cliffs or featuring large numbers of birds (especially murres), we avoided disturbance by counting from a distance all individuals at the colony and on nearby waters, using binoculars or a spotting scope. At Corossol Island and Gros Mécatina Sanctuaries, only bird counts were used, whereas all eggs and active burrows were noted at the Betchouane Sanctuary. Population estimates for the large concentrations of alcids at the Baie des Loups, Îles aux Perroquets and Îles Sainte-Marie Sanctuaries were obtained mostly from adult counts. For Atlantic Puffins nesting in the Baie des Loups Sanctuary, we used the method described above for larids, that is we calculated the factor k (number of active burrows per individual observed at the colony) for sectors on Île Les Blacklands and Île du Loup and used it to estimate the number of pairs for puffins observed elsewhere. Evenly spaced grids and line transects were used on Île aux Perroquets in the Baie de Brador Sanctuary, in order to (1) delimit the area of both the puffin and Razorbill colonies, (2) evaluate mean nest densities, and (3) extrapolate the calculated density to total colony area (see Nettleship 1973* ; Chapdelaine 1978*) . Incubating murres were counted on this same island. Also, in the Baie de Brador Sanctuary, numbers of puffins around L'Île-Verte were counted.
Results
The number of seabird species breeding in North Shore sanctuaries remained at 14 between 1998-1999 and 2005 , with the reappearance of the Caspian Tern (3 adults) at the Île à la Brume Sanctuary, and the apparent disappearance of the Leach's Storm-Petrel. If we exclude results from the Saint-Augustin Sanctuary (not surveyed in 1998-1999) , the estimated total num ber of breeding seabirds censused in 2005 (n = 107 011 individuals) was very similar to 1998-1999 estimate (n = 103 579; increase of only 3.3%). However, some species showed marked population changes (Tables 1 and 2 ). In particular, Common Eider numbers doubled in nearly every sanctuary. The Razor bill population also increased greatly in most sanctuaries (overall annual growth rate of +7.3%). On the other hand, the population of Common Murres dropped by half between 1998-1999 and 2005. Important note: it is more than likely that the calculation method used to estimate the eider population in Watshishou results in a significant overestimation (by possibly as much as 3-4 times; but see Rail and Chapdelaine 2002) . The reason we used this method was for population trends analysis, e.g. to allow better historical comparisons (results were obtained with the same method in previous censuses). 2 In 2005, the use of the burrow probe at a few sites at Baie des Loups, Îles aux Perroquets and Baie de Brador verified that apparently occupied burrows were actually used at a fairly constant rate between 71-76%. Thus the puffin populations estimates presented here for these sanctuaries, and for the Îles Sainte-Marie Sanctuary as well, are overestimations because apparently occupied burrow counts were used. We did not apply a correction factor to these estimates so as to be able to better compare with data from previous censuses.
Although smaller murre colonies grew substantially in size, the bulk of the population, concentrated at Îles Sainte-Marie and Îles aux Perroquets, suffered an unexplainable and severe decline. In other respects, the sharp decreases in Black-legged Kittiwake numbers that were noted in 1993 and 1998-1999 The most striking result for the Baie des Loups Sanctuary (visited on 11, 14 and 19 June) was the extremely low number of Atlantic Puffins observed at Île Les Blacklands, an island which has always been well known for its large puffin colony. Data analysis confirmed the catastrophic puffin decline (-79%) between 1999 and 2005 in this sanctuary. Since 1960, the Baie des Loups Sanctuary had never held less than 25% of the total puffin population breeding in North Shore sanctuaries, until this proportion dropped to 7% in 2005. Black Guillemots also had suffered a sharp decline (-75%). Razorbill numbers were similar in 1999 and 2005, in contrast with the general upward trend observed elsewhere for this species during the same period. On the bright side, the small Common Murre population had become firmly established in the sanctuary in 2005 with a near fivefold increase since 1999, and with the appearance of a second colony. Meanwhile, the population of Common Eiders had also risen substantially (+87%).
At the Îles aux Perroquets Sanctuary, the total number of breeding alcids stayed relatively stable between 1999 and 2005, but this is because the Razorbills' large population increase (+172%) compensated for the declines in Common Murres (-56%), Atlantic Puffins (-61%) and Black Guillemots (-39%). The Common Eider population grew by +80%. Meanwhile, Herring and Great Black-backed Gull numbers were nearly stable. Only one of the seven Great Cormorant nests found in 1999 was still active in 2005. Black-legged Kittiwakes seemed also on the verge of disappearing from Îles aux Perroquets, with seven nests left in 2005. The sanctuary was visited on 13 and 22 June.
The Îles Sainte-Marie Sanctuary comprises large islands that hold important concentrations of seabirds, and six days were devoted to their census (15, 17, 18 , and 20 to 22 June) in 2005. Alcids showed moderate population trends except for the major drop in Common Murre numbers (-54%), the most abundant seabird in the sanctuary. There were more than twice as many eider nests as in 1999. Between 1999 and 2005, the Black-legged Kittiwake colony at Île Cliff grew unexpectedly (+184%), but other gull populations continued to dwindle in the sanctuary. Such low numbers of breeding Great Black-backed and Herring Gulls had not been seen there since 1950 and 1925, respectively.
The two species of cormorants showed opposite trends. With an 86% drop between 1999 and 2005, the size of the Great Cormorant colony in 2005 (23 nests) was the smallest ever recorded since its establishment in the early 1930s, whereas the Double-crested Cormorant colony increased to 650 nests (+62%).
The Gros Mécatina Sanctuary was surveyed in two stages: the Îles aux Marmettes and Île Plate were visited on 23 June, whereas Île aux Trois Collines could not be accessed before 7 July. This was only the second quinquennial survey of the Gros Mécatina Sanctuary, which was created in 1996. In 2005, two species had disappeared (Great Cormorant, Black-legged Kittiwake) but were replaced by two others (Double-crested Cormorant, Common Eider). The most significant change was in the tern colony at Île Plate which grew from 50 to nearly 900 pairs between 1999 and 2005. Terns now comprise two-thirds of all breeding sea birds in the sanctuary. Also, the small number of Common Murres observed had increased fivefold. Considering the small size of the sanctuary, the growth (+75% between 1999 and 2005) and size (n = 240 in 2005) of the Black Guillemot population were impressive.
Our visit to the Saint-Augustin Sanctuary on 25 June 2005 was the first in 17 years. The last time was at the end of the 1980s, when Herring Gull populations were thriving, and just before a widespread decline was ob served on the North Shore. The 2005 census confirmed that this trend also occurred at the SaintAugustin Sanctuary, as Herring Gull numbers were down 82% compared with 1988. The Great Blackbacked Gull population also suffered a 73% decline during the same period. Alcids, represented by a mere four (4) Black Guillemots in 2005, did not show any signs of recovery. Common Eiders, on the other hand, made a noticeable comeback as they were more than ten times more abundant than in 1988. However, considering that the Saint-Augustin Sanctuary has the largest land surface area of all North Shore sanctuaries and the fact that between 1935 and 1960 a minimum of five hundred pairs of eiders were recorded in any one census, the estimate of 73 pairs for 2005 looks far from the potential of these islands. The terns, though, were well represented in 2005, with numerous (n = 13) colonies and a total population of nearly a thousand birds, the largest ever recorded in this sanctuary.
The largest concentration of breeding Atlantic Puffins in the province of Québec has always been located in the Baie de Brador Sanctuary. Fortunately, our results show a 27% increase of that colony between 1999 and 2005, in contrast with the declines observed at other major puffin colonies on the North Shore. Baie de Brador now shelters 79% of all puffins breeding in North Shore sanctuaries. During the same period, the Razorbill population mean annual growth rate was high (6.9%) but similar to elsewhere, and numbers of Common Murres went up by an amazing 50% annually. In other respects, the colony of Black-legged Kittiwakes discovered in 1999 had already disappeared by 2005. We landed on Île aux Perroquets on 30 June and 1 July, whereas L'Île-Verte could not be reached before 12 August.
Discussion
Here we present a short analysis of the latest population trend and current status of each species in the North Shore sanctuaries, in order of species in best health (population) to worst. The Common Eider has to come first on the list. Its population has increased dramatically since 1982, and the near-doubling in numbers between 1998-1999 and 2005 represents a very strong population growth rate. The Common Eider is now the most abundant breeding seabird in North Shore sanctuaries. The Razorbill is another species that has been increasing in numbers for more than 20 years in the sanctuaries (as well as everywhere in Eastern North America, Chapdelaine et al. 2001) , and there is no indication that this upward trend will slow. Furthermore, many new colony sites were discovered during this period. The size of the Red-throated Loon population was larger than ever in 2005, particularly due to the high numbers reported in the Îles SainteMarie and Îles aux Perroquets sanctuaries. The addition of the latter sanctuary in 1982 helped to protect a significant proportion of this species' small population of only a few hundred individuals spread along the northern coasts of the Gulf of St. Lawrence (DesGranges and Laporte 1979*; Barr et al. 2000; Chapdelaine and Rail 2004) . The Black Guillemot has also fared well in the sanctuaries, an exception being at Île à la Brume and Baie des Loups, where breeding numbers have been much higher in the past. Important for the species is the recently created Gros Mécatina Sanctuary (1996) ; this sanctuary encompasses less than 3% of the total land surface area of North Shore sanctuaries yet it harboured one-fourth of the Black Guillemot population in 2005. The Double-crested Cormorant, the Common and Arctic Tern, and the Ring-billed Gull were species very well represented in North Shore sanctuaries in 2005. However, the trends observed with these species in the sanctuaries may not be representative for the whole North Shore. In fact, the few colonies of Double-crested Cormorants in the sanctuaries show variable and sometimes contrasting trends. And colonies of terns and Ring-billed Gulls are highly unpredictable, too variable in size and localization (in and out of the sanctuaries from one year to another) to derive meaningful trends.
Herring Gull population trends also tended to vary between sanctuaries, but as a whole the North Shore population has been quite stable since the crash that occurred between 1988 and 1993 (which was associated with the collapse of the cod fishery, see Chapdelaine and Rail 1997 1998-1999 and 2005) which brought the population back to the level observed in 1982. The Common Murre is still the fourth most abundant bird in the sanctuaries, but the underlying factors responsible for the substantial population decline at the largest colonies are not known and will need to be investigated if the species declines in number any further. The Îles Sainte-Marie holds the only wellestablished Great Cormorant col ony in North Shore sanctuaries. The number of nests, which once peaked at 339 (in 1955), has been highly variable since 1993. We can only hope that numbers will bounce back after the lowest number of nests ever recorded there was in 2005, otherwise the species may well disappear from the sanctuaries in the near future. The Atlantic Puffin is not on the verge of vanishing from the sanctuaries; however, its situation is worrying, as the larger colonies located at Baie des Loups, Îles aux Perroquets, Îles Sainte-Marie and Baie de Brador declined by 47% between 1993 and 2005. The 79% decline in six years (1999 to 2005) at Baie des Loups is particularly mysterious, and the colony at the Baie de Brador sanctuary, currently the species' stronghold in the province of Québec, appears vulnerable to disturbance, poaching and bycatch in fishing nets. The fact that three Caspian Terns were observed in 2005 in the Île à la Brume Sanctuary, the only active breeding site in the province, confirms that a small number of individuals of this species continues to frequent the area. We suspect that a few pairs may still breed there sporadically, but it is doubtful that such a tiny population can persist for long if no recovery plan is implemented (but see Shaffer et al. 2004 ). The first active burrows of Leach's Storm-Petrels were discovered in 1972 in the Baie des Loups Sanctuary. In the censuses that followed, the species was found in three other sanctuaries, with a total of close to 900 burrows in 1982 and 1988. Inexplicably, storm-petrels vanished as fast as they appeared and in 2005 not a single nesting site was found at the last active colony, Île du Corossol. We have no reason to believe that the (unknown) factors responsible for the loss of this species will be reversed in the future.
We identified sanctuaries that seemed in worse shape by comparing the 2005 seabird numbers with historical data in each sanctuary. Some current seabird populations estimates are markedly lower than in historical times. For example, the Île à la Brume Sanctuary once protected a fair number of alcids, including up to 2000 pairs of Common Murres (in 1935). These species declined and never recovered, and in 2005 only a few pairs of Black Guillemot were still breeding in the sanctuary. Alcid populations had also been much larger in the past at the Baie des Loups Sanctuary. At the Saint-Augustin Sanctuary, population levels of Common Eider, Black Guillemot and Red-throated Loon seem far from the potential showed in the 1940s. Moreover, while the Île à la Brume and Saint-Augustin Sanctuaries together represent 40% of the total land area of the ten North Shore sanctuaries, only 4.1% of the seabirds were found there. Of course, seabird populations also reflect habitat features, and these two sanctuaries may not have habitats such as cliffs and deep crevices that are most suitable for kittiwakes and murres. But even the Common Eider, which in 2005 was abundant in similar habitat in Watshishou, was rather rare in the Île à la Brume and Saint-Augustin sanctuaries as they harboured only 2.2% of the total North Shore sanctuaries population. Besides, we saw evidence of eider egg collection in the Saint-Augustin sanctuary in 2005. In these sanctuaries that are comprised of a large number of islands and are easily accessed by boat from nearby villages, the poor density of breeding birds is likely the result of a lack of law enforcement and public awareness the vulnerability of seabird breeding colonies. In addition to improve ments in law enforcement and educational programs in local communities, priorities for seabird con servation in North Shore sanctuaries should include population studies to identify the underlying causes of the unexplained declines in Atlantic Puffins and Common Murres and a restoration project for the Caspian Tern colony at Île à la Brume.
